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PREFERENCE OF HONEY BEES, CARPENTER BEES, AND BUMBLE BEES FOR
NEW CROPS IN VIRGINIA.  Mark Kraemer & Harbans Bhardwaj, Agricultural
Research Station, Virginia State Univ., Petersburg, VA  23806.   Agricultural crops
may provide important nectar and pollen resources for native bees and the European
honey bee, especially during the mid to late summer period when forage resources are
limited.  In some cases pollination is essential for good yields. Bee visits to several new
crops were recorded during late August 2012 to replicated quarter acre plots of sesame,
pigeon pea, mung bean, and lablab bean.  Only 3 species constituted 99% of the bees
visiting the flowers: carpenter bee (Xylocoris flavipes), common eastern bumble bee
(Bombus impatiens), and European honey bee (Apis mellifera). Bees were counted
during a 3-minute walk through of the field plots, repeated 3 times in a 3-week period.
Significant differences (P<0.05) were found in the mean number of bees visiting the
different crops using the PROC GLM procedure of SAS. Sesame attracted significantly
larger numbers of B. impatiens (113) than either carpenter bees (1.8) or honey bees
(0.1). In contrast, pigeon pea and lablab bean attracted significantly more carpenter
bees (15.5 and 16.8, respectively) than bumble bees (2.8 and 1.0, respectively).  Mung
beans attracted significantly more bumble bees (12.0) and carpenter bees (4.7) than
honey bees. Honey bee populations were low despite the presence of 10 active hives
within ½ mile. The large number of B. impatiens in the sesame plots was likely
partially due to their good physical fit within the corolla of the flower whereas
carpenter bees were too large to enter the flower and those present attempted to rob
nectar by chewing holes in the base of the corolla.
COMPARISON OF YIELD AND FRUIT SIZE OF FOUR RASPBERRY VARIETIES
GROWN UNDER HIGH-TUNNEL CONDITIONS AT VSU’S RANDOLPH FARM. 
Jaylen Lewis, Reza Rafie, & Christopher Catanzaro, Dept. of Agriculture, Virginia
State University.  In the 2013 growing season a research project was conducted with
four different raspberry varieties grown under high tunnel conditions. The objective of
the project was to determine which variety produced the highest marketable yield and
the largest fruit size. This study also measured the time period when the harvest
initiated until it ended for each variety. The raspberry varieties planted for this research
project were Himbo Top, Josephine, Joan J, and Polka. The raspberry fruits for each
variety were harvested when the fruits ripened. The harvested fruits for each variety
were weighted in grams and data was recorded. Fruit harvest initiated in July 2013 and
continued until November of the same year. The raspberry variety Himbo Top
produced 4.7 kilograms per plant in comparison to 3.7 kilograms per plant for Joan J,
3.7 kilograms per plant for Josephine, and 3.1 kilograms per plant for Polka. Variety
Josephine on the average produced the largest fruit size, 48.4 grams for 10 fruits
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weighted in comparison to 40.3 grams for HimboTop , 43 grams for Joan J, and 42.7
for Polka. The results from this research project showed that the raspberry variety
Himbo Top produced the highest marketable yield and the variety Josephine produced
the largest fruit size.
ORGANIC BLUEBERRY SWEETNESS: PERCENTAGE BRIX AND TASTE
TESTS.  Nicole R. Groff , Janaya M. Sachs , Tara L. Kishbaugh  & Roman J. Miller ,1 2 2 1
Dept. of Biology and Dept. of Chemistry Eastern Mennonite University.  This study1 2
examined the effects of five different soil treatments and four different blueberry
cultivars on the sweetness of blueberries. The soil treatments included Organic Horse
Manure (OHM), Organic Sheep Manure (OSM), Organic Pine Straw (OPS), Organic
Planters Choice (OPC), and Conventional Horse Manure (CHM). The four cultivars
included Bluecrop, Jersey, Bluegold, and Chandler. Sweetness was tested using
%BRIX and taste tests. One %BRIX is approximately equal to 1g sucrose/ 100g
solution. The berries grown in OHM had the sweetest berries, at an average of 13.3
%BRIX. Across cultivars, Jersey was the sweetest berry at average of 15.2 %BRIX.
Two kinds of taste tests were administered: triangle and hedonic. The triangle taste test
concluded that all the test subjects could tell a difference between OSM Chandler and
OSM Jersey blueberry juice. The hedonic taste test concluded that Bluegold CHM was
the least favorite and most tart sample across Bluegold OHM, OSM and CHM.
Supported by USDA Specialty Crop Grant #2011-546.
BLUEBERRY ANTIOXIDANT ANALYSIS: SIGNIFICANCE OF SOIL
TREATMENT AND CULTIVAR ON ANTIOXIDANT CONCENTRATIONS IN
VACCINIUM CORYMBOSUM . M. Rhodes , I. Pidroutchniak , S. Cessna  & R. J.1 2 2
Miller , Dept. of Biology and Dept. of Chemistry, Eastern Mennonite Univ.,1 1 2
Harrisonburg VA 22801.  Antioxidant concentrations are an important indicator of fruit
quality. This project utilized the ferric reducing antioxidant power (FRAP) assay to
determine whether variables such as fruit cultivar and soil treatment have a significant
effect on antioxidant concentrations in samples of Bluecrop, Bluegold, Chandler, Duke,
and Jersey cultivars of Northern Highbush Blueberries. Cultivars were grown in five
different soil plots conditioned by incorporating specific mulches: OHM, organic horse
manure; OSM, organic sheep manure; OPS, organic pine straw; OPC, organic planter’s
choice compost; or CHM, conventional horse manure. The FRAP assay revealed
significantly higher antioxidant concentrations (micromoles/100g*m ) in Bluegold and2
Duke cultivars grown in OPC than in Bluecrop, Chandler, and Jersey cultivars grown
in the same plot (Bluecrop=1,966.74; Bluegold=3,208.24; Chandler=2,120.65;
Duke=2,997.49; and Jersey=2,363.53). Significantly higher antioxidant concentrations
were also observed in Bluecrop berries grown in plots mulched with OHM and OSM
compared to plots mulched with OPS, OPC, or CHM (OHM=2,196.23;
OSM=2,438.67; OPS=1,830.69; OPC=1,918.83; and CHM=1,871.82). This study was
supported by USDA Specialty Crop Grant #2011-546.
VARIATIONS IN HIGHBUSH BLUEBERRY FRUIT SIZES AND QUANTITIES:
INFLUENCES OF CULTIVAR SELECTION, PICKING TIMES, AND SOIL
CONDITIONS.  Roman J. Miller, Dept. of Biol., Eastern Mennonite University,
Harrisonburg, VA 22802.  Five blueberry cultivars (Duke, Bluecrop, Bluegold, Jersey,
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and Chandler) were grown in five different soil plots conditioned by incorporating
specific mulches: OHM, organic horse manure and sawdust; OSM, organic sheep
manure and hay; OPS, organic pine needles and shredded bark; OPC, organic Planters
Choice based on cow manure and fodder, and CHM, conventional horse manure and
sawdust. In comparing 2013 versus 2012 harvests, productivity in the 2013 season was
87% greater (13.3 vs 7.1 cups/bush) and the average berry size was about 15% larger
(95 vs. 110 berries/cup). Blueberry bush productivity in the 2013 season varied from
high to low across the soil plots in order from OPS, OPC, OSM, CHM, and OHM
(23.3, 17.1, 11.5, 8.5, and 7.5 cups/bush respectively). OPS and OPC productivity
values were significantly higher than the rest. In comparing blueberry sizes among the
different cultivars Chandler and Duke were significantly larger than the average (64 &
85 vs. 110 berries/cup). In comparing the production of the various cultivars Bluegold
and Chandler tended to range above the average (18.4 & 15.7 vs. 13.3 cups/bush) while
Jersey production was the lowest (10 cups/bush). In conclusion blueberry bushes in the
OPS plot outperformed bushes in the other plots both in size and quantity. Supported
by USDA Specialty Crop Grant #2011-546.
INVESTIGATING THE MOVEMENT AND HOST SELECTION OF MEXICAN
BEAN BEETLE, EPILACHNA VARIVESTIS MULSANT , AMONG FIVE HOST
PLANTS USING MARK-RELEASE-RECATURE.  Louis B. Nottingham & Thomas
P. Kuhar, Dept. of Entomology, Va. Polytechnic Inst. & State Univ., Blacksburg VA
24061.  Mexican bean beetle, Epilachna varivestis Mulsant, feeds upon various bean
crops in the United States. The level of suitability among many of these crops is
described in previous research; however, little is known about how MBB exhibits
preference when numerous host plants are available in one setting, such as a
polyculture farm. Our research examined the movement and host selection of MBB
among common host plants using mark-release-recapture field trials. Experiments were
conducted in a field plot, as well as inside a walk-in screen cage, located near
Blacksburg, VA in 2013. In both experiments, 250 adult MBB were released into a plot
planted with five replicates of five bean varieties (purple wax snap, yellow wax snap,
green snap, lima and soy). Each beetle was painted with a color indicating the host
plant on which it was released. Plots were sampled every two days until recapture rate
dropped to 10%. Our data revealed that MBB movement was not random, even among
the most suitable hosts (snap beans). More MBB originally released in purple wax
beans remained in this crop. Also, more MBB move into purple wax beans than any
other crop. This information will aid in the development of cultural management
strategies for this pest.
INSULIN-INDUCED HYPOGLYCEMIA IS ASSOCIATED WITH GENE
EXPRESSION CHANGES IN THE LIVER AND HYPOTHALAMUS OF
CHICKENS SELECTED FOR LOW OR HIGH BODY WEIGHT.  B. B. Rice, W.
Zhang, S. Bai, P. B. Siegel, M. A. Cline & E. R. Gilbert, Dept. of Animal and Poultry
Sci., Va. Polytechnic Inst. & State Univ., Blacksburg VA 24061.  Chickens selected for
low (LWS) or high (HWS) body weight for more than 56 generations now show a 10-
fold difference in body weight and correlated responses in appetite and glucose
regulation. The LWS chickens are lean and some are anorexic, while the HWS are
compulsive feeders and display lower threshold sensitivity to both central and
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peripheral insulin. We previously demonstrated that at 90-days of age insulin-induced
hypoglycemia was associated with reduced glucose transporter expression in the liver
of both LWS and HWS chicks, and differences in appetite regulatory genes between
LWS and HWS in the hypothalamus. The objective of this study was to determine
effects of insulin-induced hypoglycemia on gene expression in the hypothalamus and
liver of early post-hatch LWS and HWS chicks, before the onset of obesity in HWS
chicks. Five-day old LWS and HWS chicks were fasted for 3 hours and injected
intraperitoneally with insulin or vehicle. At 1 hour post-injection, chicks were
euthanized, blood glucose measured, and hypothalamus and liver removed. Total RNA
was isolated and real time PCR performed. Results are consistent with studies
conducted in older chickens.
ELUCIDATING THE OREXIGENIC MECHANISM OF PROLACTIN-RELEASING
PEPTIDE IN CHICKS.  Guoqing Wang, Elizabeth R. Gilbert & Mark A. Cline,
Department of Animal and Poultry Science, Virginia Polytechnic and State University,
Blacksburg, VA 24061.  Prolactin-releasing peptide (PrRP) is an endogenous
hypothalamic peptide that when exogenously administered causes decreased food
intake in rats; however, when administered to chicks it causes a potent increase in food
intake. The central mechanisms mediating the appetite-associated effects of PrRP are
poorly understood in any species, especially so in chicks. Thus, our purpose was to
further elucidate the orexigenic mechanism of PrRP in chicks. Chicks that received
intracerebroventricular (ICV) injection of PrRP at a dose as low as 3 pmol increased
food intake up to 60 min following injection. Those treated with higher doses, up to 188
pmol, increased food intake throughout the entire 180 min observation period while
water intake was not affected by any dose. Whole hypothalamus was collected from
188 pmol PrRP-injected chicks, total RNA isolated, reverse transcribed, and real-time
PCR performed. Chicks that received ICV PrRP injection had decreased hypothalamic
oxytocin and orexin mRNA abundance compared to the vehicle-injected chicks. In
conclusion, ICV PrRP injection increases food intake in chicks and is associated with
decreased expression of hypothalamic oxytocin and orexin mRNA.
ELUCIDATING GONADOTROPIN-INHIBITORY HORMONE’S MECHANISM OF
HUNGER STIMULATION.  Betty R. McConn , E. R. Gilbert , M. Furuse , V.1 1 2
Chowdhury , M. A. Cline , G. Wang  & J. Yi .  Neuroendocrinology Laboratory, Va.2 1 1 1 1
Polytechnic Inst. & State Univ., Blacksburg VA 24061 and Laboratory of Advanced2
Animal & Marine Bioresources, Kyushu University, Japan.   Gonadotropin-inhibitory
hormone (GnIH) was first isolated from the quail brain and was found to be localized
in the periventricular nucleus of the hypothalamus. We designed the study to further
investigate the central mechanism of GnIH’s orexigenic effect in chicks with a focus
on the hypothalamus. We performed intracerebroventricular (ICV) injections of 0, 0.9,
2.6, 7.8 nmol GnIH to ad libitum fed 14 day post-hatch White Leghorn chicks and
found that 2.6 and 7.8 nmol doses increased food intake. On a cumulative basis this
effect persisted for 150 min following injection, while none of the doses affected water
intake. Following this, we ICV administered 2.6 nmol GnIH and measured c-Fos
immunoreactivity in key hypothalamic nuclei associated with appetite where only the
lateral hypothalamus (LH) increased activation. Next, we took the whole hypothalamus
and mRNA expression showed an increase in neuropeptide Y (NPY) and a decrease in
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pro-opiomelanocortin (POMC). Lastly, in the LH isolated from GnIH-injected chicks,
there was an increase expression of melanin-concentrating hormone (MCH). Thus, the
orexigenic effects of GnIH appear to involve the LH and affect NPY, POMC, and
MCH. Supported by Virginia Academy of Sciences Undergraduate Grant Award.
THE SCIENCE OF VIRGINIA’S AQUACULTURE FEED PRICES.  Brian L. Nerrie,
Virginia Cooperative Extension, Virginia State University, Petersburg, VA 23806. 
Aquaculture feed costs are between 50-60% of the operating expenses.  Aquaculture’s
growth has resulted from improved knowledge of the nutritional requirements of
aquacultured products. Initially nutrients were supplied by natural pond foods, and later
by enhanced fertilization to improve pond productivity.  Aquaculture feeds were
developed that enabled farmers to provide uniform-size products to satisfy consumer
demand for high quality affordable protein. Small changes in feed prices result in larger
influences on product cost. Feed grains are a major component of aquaculture feeds.
Increases in feed prices have resulted from alternative uses of acreage used for feed
grain production especially biofuel development, decreased supply due to international
demand for feed grains and local transportation costs. Economies of size in Virginia’s
aquaculture industry add to prices.
Astronomy, Mathematics, and Physics with Material Science
CALCULATION OF THE ELECTRON MASS FROM ITS FIELDS.  J. D. Rudmin,
The College of Integrated Science and Engineering, James Madison University,
Harrisonburg, VA 22807.  The masses of the three flavors of the electron are calculated
from the electroweak fields. A normal charge distribution provides field reduction at
short range. Lagrange’s equations are solved exactly or by polynomial approximation
(The Parker-Sochacki method). If a term is included which has the form of a magnetic
moment, with the mass of the W for the mass of the magnetic moment, then the
electron, muon, and tau have evenly spaced masses in natural units. The even spacing
of mass suggests that the electron has one unit of flavor that couples to the Higgs field
like a spin-1 magnetic moment couples to a magnetic field. The electron then adjusts
its size for a self-consistent mass. Since the electron is a fermion, it would contribute
1/2 unit of flavor. Perhaps the local direction of time contributes the additional 1/2 unit
of flavor.
2TEMPERATURE-AND TIME-RESOLVED SPECTROSCOPY OF CuUnS
SEMICONDUCTOR NANOCRYSTALS WITH ZnS CAPPING.  Quinton Rice ,1
Sangram Raut , Ignacy Gryczynski , Zygmunt Gryczynski , Bagher Tabibi , & Jaetae2 2 2 1
Seo , Advanced Center for Laser Science and Spectroscopy, Department of Physics,1 1
Hampton University, Hampton, Virginia 23668 and Center for Commercialization of2
Fluorescence Technologies, Department of Cell Biology, University of North Texas
Health Science Center, Fort Worth, Texas 76107.  Semiconductor nanocrystals (SNCs)
have been a prominent research area for photonic applications of optoelectronic
devices, light emitting devices (LEDs), and biomedical applications due to their high
quantum yield, wide tunability, and ability to be integrated with micro-photonic and
2electronic devices. Also, the SNCs of CuInS  do not possess intrinsic toxicity
Virginia Journal of Science, Vol. 65, No. 1, 2014 https://digitalcommons.odu.edu/vjs/vol65/iss1
